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Abstract (Basic) : EP 801459 A 

The motor comprises hollow cylindrical magnet (1), output shaft 
(7), coils (2,3), stators (18,19) with a 45 degree offset, coil 

(2) between the outer and inner tubes of stator (18), inner poles 
(18c,18d) displaced by 180 degrees to assume the same phase and coil 

(3) which magnetises stator (19). The magnetic flux generated by coil 
(2) crosses magnet (1) between outer magnetic poles (18a, 18b) and inner 
poles (18c, 18d), and the flux generated by coil (3) crosses magnet (10) 
between the outer and inner magnetic poles (19) to increase the output 
of the motor. Cylindrical non-magnetic coupling ring (20) has grooves 



(20c, 20d) displaced at 45 degrees from grooves (20a, 20b). 

The coils (2,3) magnetise poles (18a, 18b) as N poles, poles 
(18c, 18d) as S poles, (19a, 19b) as S poles and poles (19c, 19d) as N 
poles. The rotor turns anticlockwise by 45 degrees, when the current 
supply to coxl (2) is inverted and the magnet turns a further 45 
degrees The current supply is then inverted again and the cur rent to 
coxls (2,3) is switched so that magnet (1) rotates to positions 
corresponding to the supply phases. 

ADVANTAGE - Has high compact force despite compact configuration. 
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[0024] *fKH^f ■y^-^Wffl^^itt 
BWI>. 03?) ( a) , ( e ) <Z>#Mfrt>34A'22t.V 
3IZMMLX. ftltfXXf— *18<?!>JMWBS18a, 
18b*N*fcU F*l«ffil8c. 18d£Sfl&fc 
U f2^)Xf-^l 9«)WI»K1 9a. 19b£S 
HfcL. flflWKffil 9c. 1 9dSrNffi^i)artl>t. 

U 830(b)t(f) KStlfiBUC**. 
[00 2 53 <Rfcn^;P2^<oa«2rKteS*. *lfl> 
Xr-^18c02JHBI®ei8a s 18bfcSSfcU 
rtffllSli 1 8 c . 18d£N«feU m2cr>ZT-?l 
9<^hlfflffi€il 9 a. 1 9b£SHfc U l*Jffi!BKffil 9 
c. 1 9d$rN»ci)fflrri»i:s a-^tiS?/*'!- 
H lliX£Kl5tt#n&4 5*EM6U 03tf> ( c ) k 

[00 2 6] ftfc. 3-f7l/3-NO>W£Rfe£*s ft2 
<0^-^19<DWBB«19a s 19b*N*fcU 
ftlffi&Bil 9c. 1 9d£S«fcU 
tf#M»lfi£Bil 8a. 18b£SffifcU rtffllKiil8 
c i8d*NttfcaaW-6k. n-*?**-?*'** 
MH3fcfcE«&itt5rrt4 < d ) fc 

(h) filflL CS>J:3fc34*A'2& 

tfa ?\> 3 ^tfSM#fo * «*W 0 »*. T V > < i fc t <k 

[00 27] ££"C\ iOJ^SrffiJfcOXr vT*-? 

3*^4 , ft 1 1 , -w* * v t*aw)Riwttw« 

LTVvfcifc. ft2fc. T^*yb«*HW*H*ftfe 

v^y boffl^fflfcftioa^fc^*'/ bfc 
®2c7)3^/H:)ltSEaLT^|,^k. ft4fc*l, ft 

[00 28] Lfc^Ts Z0>X?>r7 l £-?0&ir? 
^SV^-y hO-ftSKS&l 03'f/l'fcft2tf>:M /KD 

[0029] £01$. "7;7** YMt? 4 fUtftki. ft§ 

«ifluWfc*8 < •*& t . *r •■/ rt-^ k 



2^Xf--?^#MffimmflM£ttft£tfl>*M 
[0030] (ggffcH 2 ) 04 li*8KI!*)£SffcW2 

-rohtur^v nit *<o^ffl*B*ni8*i*!ifc 

tOHIfeW2 USWCIi. n-J'Tftiv/* v h 1 

zmzmmtirti*). *w&i a. 1 cnnmmtf 

Nffi^»E$it. b. 1 dcort^ffifr'sffic 

jWSitTV^. itOl?Si0l2-C{i. o-^T'J)4v^ 
^•y h lcO^«^'(tt-^< . o-?tfcS7/4.7 

8tO(*lfflSlK©18c. 18d*j^fc» 
2«0A— f 9 1 9£Ort«ISl 9c, 19 dbnmm- 

[0031] ( ussflj 3)05 it*mkommM3 

1 8RX/m2cr>X'r-9 1 9ti^«St^rt 
Hfc-fW&WtttLTli*** 1 . *^0BO^Sfifia|3tcfev^ 
•C«. ft 1 OXt-^ 1 8StA'ft2c7)X-r-^ 1 9ti0 
5 |£5tf*i< , *[-&RVft&i%l*£m.lX t «0 
■C*£. BP*>. ft 1 CO*t-? 1 8<DPWtt^<!^SW 
rtfflUKffil8c. 18dki:tt-ftl03-^18, 
ML, ftl^xr-? 1 8«0^«tt*<«t*BOJWia 
S18a, 18bfcfcttft3^3-^18 2 ZBfcf 
h. ft2c0Xr-^19<0rt«<i-?-<05feSBOrt« 
®Sl9c, 19di:fct>Kft2tf)3-?l 9i 

u s ft2(oxr-^i 9<mmt^<^^)mmmi 

9a. 1 9bkti>tzm4<7)3—7 1 9 2 Sr^TSt 
OTJi*. HSfeCT3fciJ^Tt>. D-^tft^7/*7 
h 1 GSW&ffl&r&tK , - l«tW2 fc*rf J: 3 KD- 
^TtiTy'*? h 1 <0rtJWH*>RW#rtfcn4MWL 

[00323 (HtSfFH ) 06~08Ji. *fMB«MWt 
^|4<7)XT- yr : £-^Sr^1"0"CS) l )s 06{i. Xr>y 
r ; E-^'O«EiTB0•C-^> , ?. 07«. H60*2-2t 
fc^Mffi0TftO. 08f±. 06<7)^3-3tCfeJt 

[003 3] 06~08^fcUt. Hiyf^ttW**. 
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Bffi*W4v/*»Mi>/T*"), 07, 08fc^ 
[00 34] 2. 3«, «l**U 3>f*"C*S. =M 

i o o 3 5 ] 4 tt8cat£$m*>&&*« i B-?T-h 

[0036] 5ttWBttffR35»fej«*©2 
0. 3 4 3 WP"}gK#A? v ^h'Jy/l 
»^H<c«|6|LTV^«««Bffi»5a«r»o. 
[0037] 6li«aittft^*>^-S)^3 3-??i> 

otzffi&iztixuz,. &3=i-?mi3-7 

4. 3523-75 tfiB»S#l.TV^. 
[0 0 38] 7tiHi^)lftT*) 0. ai*»70ASgP7c 

•y h y i t-wjtuiit-rs i 3 fcawtSiiT ^ 

*. Ui*«7{i. Ag^7c<7)MPJ^^T-*S 
7a. 7bfc*JV>T, Jgl 3-:?4<7)|f!§P3P4 b. Jf52 

[0 0 39] SttKftSrC* 1 ). S3iW8H, tOftffl 
»8ai«»13-^4 Ort@S54 c MBlffliettttg L 
Xt5>). **yffl8b!&«»j£S*VOvc. 
7fcJPrttS*lfc3j-*v ! »7di:j8S^L-CV^. it 

[0040]&33-?6£li. V^yHJX^lO 

MMlVicWi U JJir?^ <y b y i tm l a-? 

4^M4a^«|fcfr|firCfilW-*KBt k . aoHft 

(B8M) a«jfc3*ucn*. -e^+yM/y 
^ i ©jMBBfcwiaj u iare^* -y Ml >^ 1 i SB 2 

b (07#!SD jWftfcSftTV**. ±iws«e« 

[004 1] 07. 08tCSrfi^t^ &3 3-?60 
^6e, 6ft»6a, 6 b bli4 5 ' *Hfl**f*l 

x%!&.zh.x\^&. z<r>m<^rti<7)nm±-?^^-yh 

V 2 nbt&b. 90' /nX'hlZb 

tfm.±L\\ ZnmmX'U, n = 2T*&A»6, 4 5 



[0042] 3-f;t/2t:iiS2rffoC:ttJ; , 3. 113 
-i?4^lK®gP4at^33-^6£0^6e. 6ft 

6h (08#88) 3-? 4 <7)fiffig&4ai: COOT' 
W8£f if 2 fcX t'M t &v \ 
[0043] mt£. 3-f;W3{ca«S:ffaittCi 
0. £23-?5<9®ffig55ai&33-?60S#6 
a. 6bcOST-a^*%-fl»*^ n&H1£<%*£VYtf 
»6c, 6d (H7#Bg) tS2 3-i7 5(068fiigB5a 

[0044] 3-0P2, 34^3 <^<?>mM3) 
mmtX^K^blzXO. ^6a, 6bfc»»6 
e. 6fliSfi, &*lMiNfffca*2r|fi|fc|6tT{»9 
J&b 1 ?, -7^-y h'Jy^UilslKLTVK. v^ y 

vvyyi co\miz£ o . as** i ^^izm^tx 
\^mm8imsmmm*)&^tix^< . 
[0045] zam&mizzivii. a'f/ntcioat* 

*>l£3 3-?6<7)g|5#6a. 6bt6e. 6ffcOffi*t 

[0046] ttz. zomi&mxiz. ?>4Mmmb 
<7>tmtz%<>x^h<DX'. x*7cr>mffiftbzwmLtzm 

^. ^^^3 - 1 8 0 8 2 3m&mx-&Sak*t 

•5tv^ RM«7)xf -y r*-^ izit-<x§mft<7)Pim 

Ufi>llz&lh&PliH&bZ<X?fi; H-THrtTflSOfll 
itgW^^A- <y *$0!BffcH*8£(cE»-S «! fc 

[ o o 4 7 ] 09{±. ^mico&ntmoxT ^rt- 
•efts. ^aiL^arJi, xt'/rt-M^tu 

BL, -eoiU^tt^LTitii«8tcJ;oTSI^^yX 
[0048] 09KfcWC. 9fia^UyXT'J>^. 1 
X9^«^^.. Bji^8Ji» 0t3tfS 
1 ObtcKtftt^ii-Cl-^. 

[0049] ii{±. ^HttT&O, isyxx^yi 

OcO^ffiSSl 0c{C@|*$tlTV^. 1 214HISI (0* 
icH«$fl^*M H«T*&. #4* Fttl Hi*' 
^ K^l 2<7)l*Ig^l 2a^K)Br|gtK^L. 1^>X 

i o zmmmzftmtz, i 3 s . 

[00 5 0] 13»±34/PX7'y>^*J> , 9. 1/>X* 
X**^l 0k^jgj«i«S (0**^T) k$r5V43ii^ 
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jK 1 4 tfuyX*/!-?' l oou^m l 0 d^ifift^t 
[0051] HSOflMUcitUX. ffl*«7<0lSRt J: 

Ufa (^WD^(6]) KA»4i5«3*vvhSV>t><Ok'5r 
0. |Sl- :s FffiP ( ?(w{iffico>'-V"y^5r8Bll v f?'Si!^l^i2 

[00 52] aj#W70tf*i''S&7ckE5i®8£>.X* 

[0053] *l6W^msM4fc*JV^tt» u-?T*> 
JSWftfcntffjLT (*HifeWT'ti4^»JL-C) Stt. 

X) Sff. NSiS^SKStaSftSiofctTtA^t. 
[0 0 54] (g?iS#l5) 01 0~H1 214, *m<?> 

mi&M5coATv7'^-?Zrttm?&r>. 0ioj±, 

9, 01 Hi* 01 0<D&6 lz&tf&WmWfflTh r ). 
01 2tifg33-?O*£^T$$0'C-S>l>. 

[0055] i<onwsWTtt> m 3-? wnm^b 

JU*f*6a, 6b, 6f, 6e 
[00 56] (|OtM6) 01 3-01 5(4, 

mmm e oxr -y r*-* sstat* 9 . 0 1 3 <i, 

*l£BJcollte^6^T-yr : e-^^lfiS0-C*O, 
014J4, 013O&9-9j3l*&«SfE0T&i3, 0 
1 5f4, X'r'y7' ; E-^<O^33-^^Sr*r^S0 

[0057] £ttW6"CI4« JUtSflJ40liS3 3-? 60 
ft*>9fc. £33-? 1 6*W^Vt^S> f3 3- 
? 1 6 £14 , ISSS0I4 CTfett * S& 3 3 - ? 6 <7>tttS:fift 
<H>eartte*JV>T«fl-6 a, 6b fcJtJSt SSSfflOflS 
#:*£3rgB:»6c, 6dOftb9£, ^)0X#5a1 6 



fcOfc, WO^ftl 6g, 16h*g»RSixTV»4. 
*l/C, QOXfcftl 6c, 1 6 dk^ *)X*Klb 
g, 16hak»iPW*|SHC4 5* WC^J. -tlH 

£9, :M^3^oji»£«):9fl£t-£.^tim23- 

?5fc£fl#16a, 1 6btC0@S-iiS. iiXtt, 
H4fctJtt*»33-7 606a, 6bkJ£23-?h 

[0058] =M A^OiWfcJ: oatt* 

»23-7fc*>Rk BP*>, Hte0H4^13-?4k^ 
33-?<7)6e, 6 f OMtmftMZMh. 

[0059] int<fco, nst^J4, mmstmk 

[0060] 30W*6<0*33-?1 6UaG*W4* £ 
*«5<0»33-^6Wt^Tfl»6a. 6b, 6e, 

6 f **&v*fc*>. h y y^i 

[0061] ULh^^SfeM-eJi^r-yr^-^S-Wt 

a««J9«lt5:ffi-{4*, X^WX^-^kL-Cifci. 
[0062] 

PWBPttt k fc i>£4-& < k t> WWSHfc 

^<y bkm2c03^f^&«fci2at, ItliBmi^^^/^ 
fe J: 9 B«S*i** l ^JMMWaWS 1 ^rtfflM®^ 

HE?/** hn-^mmmma&vwffi&wfc* 

[0063] 4fc, V^-y h*«t»S(0PW»ttWB« 

m^tZ C: k CJ: 0 k LT5ft«M^aj^2r#S £ 

[ 0 0 6 4 ] 4fc, fflWlfcl 1 . ^2 ff>X?~9 
Zm-^ShX-mfcT* SOT, t-r?Ofi^4T^^ 
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tan mut. xmvnmmimhxy-vr*- 

[02] 02(4, milZ^rtAT-'/T^-fcrffliLXZZ 
[03] 03(4, H2^Srf^x-yT ; e-^^o-^cr) 

[04 ] 04(4, *m<7)mmm2mix7-v7 : t- 

[05] 05(4, *^^||]|tpij3^| > ^-y7-^- 

[06] 0614, *Haj^]fi0ij4^l»^7 i -yr^- 
*?)»rffi0T'J>&. 

[07J07I4, 06^-tX-T7T : E-^cr)gl2-2 
[08] 08(4, 06^^x^^-^0*13-3 
[09] 09(4, MfeM^f-yTt-^S-a^l^y 

[0i o] 01 o<4, ^McDmmsiz^hXT-yr 

[01 1 ] 01 1(4, 01 Ofc^XryT*-*** 
6-6fcfc(7£BlTiI0TJ>&. 

[01 2] 01 2(4, 01 O^-rxf-yT*-?^ 
33-^Oif^0T'J)S. 

[01 3] 01 3(4, *^^SM6(c^SXr-yr 
=E-*<OBtH0TS>&. 

[01 4] 014(4, Hl3fc*rfX7 l y7' ; e-^0« 



9-9tiJ{t6BfffiHT*6. 

[01 5] 01 5(4, 01 3iz^t^"r-yT^~S'cr,m 

[01 6] 01 6(4, im<7)XT vT^-fi^ffiW 

[017] 017(4. 016 tZijklWtkOX f-yTt- 
9<7W3i<r>W?mx-*>Z>. 

^lOn-f/W 

35103-? 
3l2<7)3-:7 
S53<93-;7 



1 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 6 
1 8 

18a, 
18c, 
18, 
18 2 
1 9 

19a, 
19c, 
1 9, 
19 2 
20 



18b 
1 8d 



19b 
1 9d 



3533-? 
Sioxf-^ 



Hl<03-:7 
S5303-? 
m2CDXf—3> 



H203-;7 
g!403-;7 



in 




19a 




\ 
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[016] 



115 




106 



i 



